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DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 09/18/2006 & 05/08/2007. The 
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information 
disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 10 & 1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The claim limitations of "a semiconductor light-emitting device wherein a semiconductor 
light-emitting element is mounted in a semiconductor light-emitting element mounting member 
according to claim 1", as recited in claim 10 are indefinite because "a semiconductor light- 
emitting device" does not further limit the structure of "element mounting member". 

The claim limitations of "A semiconductor light-emitting device", as recited in claim 1 1 
are indefinite because "a semiconductor light-emitting device" does not further limit the structure 
of "element mounting member". 

The claim limitations of "output is at least 1 W", as recited in claim 1 1, are unclear as to 
what does "output" refers to. 
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Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

4. Claims 1-4, 6, 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(JP-2003-209286) by Kitano in view of Silicon Processing for VLSI Era Volume 1 by Wolf et al. 

Regarding claim 1, Kitano discloses in FIG. 3 and related text (machine translation of 
the publication has been included) a semiconductor light-emitting element mounting member 
comprising: a substrate (1 1 1); and a metal film (107) formed on a surface of said substrate, 
formed from Ag 5 Al, or an alloy containing said metals, and functioning as an electrode layer for 
mounting at least one of a semiconductor light-emitting element (100) and a reflective layer for 
reflecting light from a semiconductor light-emitting element. 

Kitano does not disclose the thickness of the metal film is 0.5-3 .mu.m and crystal grains 
of said metal or alloy forming said metal film have a particle diameter along a surface plane of 
said metal film is no more than 0.5 .mu.m and said surface of said metal film has a center-line 
average roughness Ra of no more than 0.1 .mu.m. 

Wolf teaches the thickness of the metal film is 0.5-3 .mu.m (page 435; "thickness range 
of 500-1500 nm") and crystal grains of said metal or alloy forming said metal film have a 
particle diameter along a surface plane of said metal film is no more than 0.5 .mu.m and said 



Application/Control Number: 1 0/599,036 Page 4 

Art Unit: 2811 

surface of said metal film has a center-line average roughness Ra of no more than 0.1 .mu.m 
(pages 106-107 describe the vapor deposition process; bottom of page 106: smaller grains are 
result of lower substrate temperature; top of page 107: smaller grains are result of higher 
deposition rates; these are the two methods stated by applicant in his disclosure for achieving his 
particle diameter and roughness specs; hence, these results are inherent in the application of 
Wolfs teaching by applicant's own disclosure; NOTE: applicant states one more factor which 
may affect particle diameter and roughness specs: roughness of the substrate; however, applicant 
discloses that this is not a strict requirement (page 16: "may not be possible")). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Kitano with the thickness of the metal film is 0.5-3 .mu.m and crystal 
grains of said metal or alloy forming said metal film have a particle diameter along a surface 
plane of said metal film is no more than 0.5 .mu.m and said surface of said metal film has a 
center-line average roughness Ra of no more than 0.1 .mu.m as taught by Wolf, in order to 
simplify the manufacturing process, by using conventional & well-known materials (page 435, 
Table 1 1-1) of conventional & well-known thickness for use as a conductor of electricity that 
have low resistivity (page 435), and in order to further increase the reflection factor of the thin 
film (see Kitano, paragraph 8: raising reflection factor is a stated goal of the invention), 
respectively. 

Please note that applying a known technique (Wolfs teaching for reducing the grain size 
and surface roughness of a thin film) to a known device ready for improvement (device of 
Kitano) to yield predictable results (grain size and surface roughness of thin film are reduced) is 
considered to be obvious (KSR International Co. v. Teleflex Inc., 550 U.S.-, 82 USPQ2d 1385). 
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Regarding claim 2, Kitano discloses in FIG. 3 and related text an adhesion layer (110) 
and a barrier layer (109) are formed, in sequence, on said substrate, with said metal film being 
formed on said barrier layer. 

Regarding claims 3, 4 & 6, Kitano does not disclose said metal film is formed as an 
alloy of at least one of Ag and Al and other metal, a proportional content of said other metal 
being 0.001-10 percent by weight, wherein said other metal is at least one type of metal selected 
from a group consisting of Cu, Mg, Si, Mn, Ti, and Cr. 

Wolf teaches said metal film is formed as an alloy of at least one of Ag and Al and other 
metal (page 435, Table 11-1, "Aluminum / 4% Copper), a proportional content of said other 
metal being 0.001-10 percent by weight, wherein said other metal is at least one type of metal 
selected from a group consisting of Cu, Mg, Si, Mn, Ti, and Cr. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Kitano with said metal film is formed as an alloy of at least one of Ag 
and Al and other metal, a proportional content of said other metal being 0.001-10 percent by 
weight, wherein said other metal is at least one type of metal selected from a group consisting of 
Cu, Mg, Si, Mn, Ti, and Cr as taught by Wolf, in order to improve the film's resistance to 
electromigration (page 435). 

Regarding claim 9, Kitano discloses in FIG. 3 and related text a semiconductor light- 
emitting element mounting member according to claim 1 wherein said semiconductor light- 
emitting element mounting member is a flat submount (see FIG. 3). 
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Regarding claim 10, Kitano discloses in FIG. 3 and related text a semiconductor light- 
emitting device wherein a semiconductor light-emitting element (100) is mounted in a 
semiconductor light-emitting element mounting member according to claim 1 . 

5. Claims 7 & 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over (JP-2003- 
209286) by Kitano in view of Silicon Processing for VLSI Era Volume 1 by Wolf et al as 
applied to claim(s) above, and further in view of (US-2004/0026708) by Chen. 

Regarding claims 7 & 8, Kitano and Wolf disclose substantially the entire claimed 
structure, as recited in claim 1, except a thermal expansion coefficient of said substrate is 
1. times. 10.sup.-6/K-10.times.l0.sup.-6/K and a thermal conductivity of said substrate is at least 
80 W/mK. 

Chen teaches in FIG. 1 and related text a thermal expansion coefficient of said substrate 
(50) is 1. times. 1 0.sup.-6/K- 1 0. times. 10. sup. -6/K and a thermal conductivity of said substrate is 
at least 80 W/mK (50 is a silicon substrate (paragraph 9); silicon has the thermal expansion 
coefficient and thermal conductivity specs stated above, by applicant's admission). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to further modify the device of Kitano and Wolf with a thermal expansion coefficient of said 
substrate is 1. times. 10.sup.-6/K-10.times.l0.sup.-6/K and a thermal conductivity of said 
substrate is at least 80 W/mK as taught by Chen, in order to simplify the processing steps of 
making the device, by using conventional & well-known substrate material. 

6. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over (JP-2003- 
209286) by Kitano in view of Silicon Processing for VLSI Era Volume 1 by Wolf et al as 
applied to claim(s) above, and further in view of (US-2004/0004435) by Hsu. 
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Regarding claim 11, Kitano and Wolf disclose substantially the entire claimed structure, 
as recited in claims 1 & 10, except output is at least 1 W. 

Hsu teaches in FIG. 2 and related text output is at least 1 W (paragraph 9). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to further modify the device of Kitano and Wolf with output is at least 1 W as taught by Hsu, in 
order to use the device in an application that requires high brightness (paragraph 9). 
7. Claims 1-4, 6, 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silicon Processing for VLSI Era Volume 1 by Wolf et al in view of (JP-2003-209286) by Kitano. 

Regarding claim 1, Wolf discloses a substrate (Fig. 4-1); and a metal film formed on a 
surface of said substrate, formed from Ag, Al, or an alloy containing said metals (see Table 1 1- 
1); wherein the thickness of the metal film is 0.5-3 .mu.m (page 435; "thickness range of 500- 
1500 nm") and crystal grains of said metal or alloy forming said metal film have a particle 
diameter along a surface plane of said metal film is no more than 0.5 .mu.m and said surface of 
said metal film has a center-line average roughness Ra of no more than 0.1 .mu.m (pages 106- 
107 describe the vapor deposition process; bottom of page 106: smaller grains are result of lower 
substrate temperature; top of page 107: smaller grains are result of higher deposition rates; these 
are the two methods stated by applicant in his disclosure for achieving his particle diameter and 
roughness specs; hence, these results are inherent in the application of Wolf s teaching by 
applicant's own disclosure; NOTE: applicant states one more factor which may affect particle 
diameter and roughness specs: roughness of the substrate; however, applicant discloses that this 
is not a strict requirement (page 16: "may not be possible")). 
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Wolf does not disclose a semiconductor light-emitting element mounting member 
comprising: a metal film functioning as an electrode layer for mounting at least one of a 
semiconductor light-emitting element and a reflective layer for reflecting light from a 
semiconductor light-emitting element. 

Kitano discloses in FIG. 3 and related text (machine translation of the publication has 
been included) a semiconductor light-emitting element mounting member comprising: a metal 
film (107) functioning as an electrode layer for mounting at least one of a semiconductor light- 
emitting element (100) and a reflective layer for reflecting light from a semiconductor light- 
emitting element. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Wolf with a semiconductor light-emitting element mounting member 
comprising: a metal film functioning as an electrode layer for mounting at least one of a 
semiconductor light-emitting element and a reflective layer for reflecting light from a 
semiconductor light-emitting element, as taught by Kitano, in order to use the device in an 
application which requires a semiconductor light-emitting element mounting member, and a 
semiconductor light-emitting element, respectively. 

Please note that combining prior art elements (Wolfs teaching of thin film and Kitano's 
teaching of a mounting member and light-emitting element) according to known methods 
(mounting the device on top of a film is known, according to Kitano) to yield predictable results 
is considered to be obvious (KSR International Co. v. Teleflex Inc., 550 U.S.-, 82 USPQ2d 
1385). 
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Regarding claim 2, Wolf does not disclose an adhesion layer and a barrier layer are 
formed, in sequence, on said substrate, with said metal film being formed on said barrier layer. 

Kitano teaches in FIG. 3 and related text an adhesion layer (110) and a barrier layer (109) 
are formed, in sequence, on said substrate, with said metal film being formed on said barrier 
layer. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Wolf with an adhesion layer and a barrier layer are formed, in sequence, 
on said substrate, with said metal film being formed on said barrier layer, as taught by Kitano, in 
order to form a connection with good thermal conductivity (paragraph 30), and in order to more 
easily plate the reflecting layer on the underlying layer than directly on substrate (paragraph 22 
& paragraph 30), respectively. 

Regarding claims 3, 4 & 6, Wolf discloses said metal film is formed as an alloy of at 
least one of Ag and Al and other metal (page 435, Table 11-1, "Aluminum / 4% Copper), a 
proportional content of said other metal being 0.001-10 percent by weight, wherein said other 
metal is at least one type of metal selected from a group consisting of Cu, Mg, Si, Mn, Ti, and 
Cr. 

Regarding claim 9, Wolf does not disclose a semiconductor light-emitting element 
mounting member according to claim 1 wherein said semiconductor light-emitting element 
mounting member is a flat submount 

Kitano teaches in FIG. 3 and related text a semiconductor light-emitting element 
mounting member according to claim 1 wherein said semiconductor light-emitting element 
mounting member is a flat submount (see FIG. 3). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Wolf with a semiconductor light-emitting element mounting member 
according to claim 1 wherein said semiconductor light-emitting element mounting member is a 
flat submount, as taught by Kitano, in order to use a flip chip type light-emitting element on top 
of it (see FIG. 3 of Kitano). 

Regarding claim 10, Wolf does not disclose a semiconductor light-emitting device 
wherein a semiconductor light-emitting element is mounted in a semiconductor light-emitting 
element mounting member according to claim 1 . 

Kitano teaches in FIG. 3 and related text a semiconductor light-emitting device wherein a 
semiconductor light-emitting element (100) is mounted in a semiconductor light-emitting 
element mounting member according to claim 1 . 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the device of Wolf with a semiconductor light-emitting device wherein a 
semiconductor light-emitting element is mounted in a semiconductor light-emitting element 
mounting member according to claim 1, as taught by Kitano, in order to use the device in an 
application that requires a light-emitting element. 

8. Claims 7 & 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Silicon 
Processing for VLSI Era Volume 1 by Wolf et al in view of (JP-2003-209286) by Kitano as 
applied to claim(s) above, and further in view of (US-2004/0026708) by Chen. 

Regarding claims 7 & 8, Wolf and Kitano disclose substantially the entire claimed 
structure, as recited in claim 1, except a thermal expansion coefficient of said substrate is 
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1. times. 10.sup.-6/K-10.times.l0.sup.-6/K and a thermal conductivity of said substrate is at least 
80 W/mK. 

Chen teaches in FIG. 1 and related text a thermal expansion coefficient of said substrate 
(50) is 1. times. 10.sup.-6/K-10.times.l0.sup.-6/K and a thermal conductivity of said substrate is 
at least 80 W/mK (50 is a silicon substrate (paragraph 9); silicon has the thermal expansion 
coefficient and thermal conductivity specs stated above, by applicant's admission). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to further modify the device of Wolf and Kitano with a thermal expansion coefficient of said 
substrate is 1. times. 10.sup.-6/K-10.times.l0.sup.-6/K and a thermal conductivity of said 
substrate is at least 80 W/mK as taught by Chen, in order to simplify the processing steps of 
making the device, by using conventional & well-known substrate material. 
9. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable Silicon Processing for 
VLSI Era Volume 1 by Wolf et al in view of (JP-2003-209286) by Kitano as applied to claim(s) 
above, and further in view of (US-2004/0004435) by Hsu. 

Regarding claim 11, Wolf and Kitano disclose substantially the entire claimed structure, 
as recited in claims 1 & 10, except output is at least 1 W. 

Hsu teaches in FIG. 2 and related text output is at least 1 W (paragraph 9). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to further modify the device of Wolf and Kitano with output is at least 1 W as taught by Hsu, in 
order to use the device in an application that requires high brightness (paragraph 9). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Belousov whose telephone number is 571-270-3209. 
The examiner can normally be reached on Monday - Thursday 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Lynne Gurley can be reached on 571-272-1670. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Alexander Belousov 
January 4, 2008 
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